Some dibutylgermanium(IV) complexes of sterically demanding 4-(2'-mercapto phenyl imino alkyl/ aroyl)-2,4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-ones have been synthesised by interacting Bu 2 GeCI 2 with the disodium salt of the corresponding above mentioned molecules in a 1:1 molar ratio. These compounds were characterised by IR, 1 H NMR and 13 C NMR spectroscopy.
Introduction
There has been renewed interest in the chemistry of organogermanium complexes derived from different organic ligands due to their catalytic 1, 2 and biological 3 " 6 applications. Of the various organic ligands employed for the synthesis of organogermanium(IV) complexes, Schiff bases 7 constitute an important class of ligands owing to their striking structural features, different bonding patterns and potential biological applications of their metal complexes. We have reported a number of complexes of group(IV) metals with sterically demanding heterocyclic ß-diketones 8 " 13 and their corresponding oximes 14 . In view of the interesting results obtained during these studies and our longstanding interest in this field, it has been considered relevant to prepare corresponding sterically demanding Schiff bases of the heterocyclic ß-diketones and to react their disodium salts with dibutylgermanium dichloride in order to study the ligating capability of these dianions towards organogermanium(IV).
Results and Discussion
The disodium salt of the Schiff bases react with Bu GeCI in 1:1 molar ratio in benzene solution to 2 2 yield their corresponding chelates. The reaction used may be represented as follows : The Schiff bases synthesised by the condensation of heterocyclic ß-diketones with o-aminothiophenol exist in two forms 15 , the azomethine and the benzothiazoline forms fig 1 (a,b) . The spectral evidences show that it is the dianion of azomethine form which reacts to give their corresponding organogermanium derivatives. Insoluble NaCI formed in quantitative yield, was filtered off and after stripping off the volatile fraction, dark green solid products were obtained.The chelates, thus obtained, are sharp melting, soluble in common organic solvents like CHCI 3 , benzene etc. and insoluble in pet.ether, n-hexane etc. These chelates were recrystallised from CHCIg/pet. ether mixture. studies. The results of these studies are described under specific headings.
IR Spectra
The IR spectra were recorded as KBr pellets in 4000-400 cm" 1 range. A broad band in the region 3440-3309 cm' 1 observed in the IR spectra of the Schiff bases was assigned to -OH/>NH.This band was found to be absent in the corresponding organogermanium chelates. In the chelates, a sharp band due to ν >C=N-appears in the range 1623±4 cm" 1 . This indicates that the Schiff bases initially possessing benzothiazoline form rearranges to the azomethine form at the time of chelate formation. Thus, the dianion of azomethine form of the Schiff bases react with Bu 2 GeCI 2 by ligating through oxygen and nitrogen atom to the central germanium atom.This is further supported by the appearance of bands in the region 650±12cm" 1 and ~ 575 cm" 1 assigned to ν Ge-O 16 and ν Ge <-N 17 respectively.
Further, appearance of a band in the region 430±15 cm" 1 which may be due to ν Ge-S 16 , indicates the bonding of sulphur atom of the ligand moiety to the central germanium atom. Thus, a penta coordination is suggested around central germanium atom in these chelates on the basis of the IR spectral studies.
H NMR spectra
The 1 H NMR spectra were recorded in CDCI 3 at 90 MHz, using TMS as an internal reference. A broad band in the region δ 4.96 -6.23 ppm assigned to >NH/-SH proton in the ligands was found to be absent in the corresponding organogermanium chelates. The ring methyl proton signals are observed in the range 52.25 ± 0.11 ppm.The ring phenyl /terminal C 6 H 5 /C 6 H 4 CI and thiophenol ring protons are observed in the region δ 6.23 -8.27 ppm as complex patterns. In the chelate No. I (Fig.  2) , the terminal methyl protons were observed at δ 2.48 and in chelate No. II (Fig. 2) , a triplet and a quartet were observed at δ 1.51 ppm and δ 2.28 ppm, respectively. The protons of the butyl groups attached to germanium were observed in the range δ 0.38-2.30 ppm as complex patterns. However, 1 H NMR spectra of one of the Schiffs bases (Fig. 1 , R = -CH) and its corresponding (Fig. 2) , δ1.61 ppm (3H, -CH 3 ); 5 6.4-7.9 ppm (14H, 2-C 6 H 5> -C 6 H 4 ); 5 0.82 -0.92 ppm (18H, 2-C 4 H g ). Thus, 1 H NMR spectral data also support the IR spectral data.
C NMR spectra
The 13 C NMR spectra were recorded in CHCI 3 solution using TMS as internal reference. These resonances were assigned by using parent pyrazolone as standard reference 11 . In the 13 5115.12 -147.95 ppm. The resonances for the butyl carbons attached to germanium atom are observed in the range δ 13.22-26.90 ppm.Thus, 13 C NMR spectral data also agree with the plausible written structure.
The dibutylgermanium chelates of dianion of Schiff bases were found to be monomeric in CHCI 3 Main Group Metal Chemistry solution at 45°C. Thus, the spectral data i.e. IR, 1 H NMR and 13 C NMR and molecular weight measurements suggest that the dianion of azomethine form of the Schiff base react with Bu GeCI 22 to yield their corresponding chelates with a pentacoordinated central germanium. The plausible structure for these chelates may be shown as follows (Fig. 2) :
where, R = -CH 3> -C 2 H 5 , -C 6 H 5 , and -p-CIC 6 H 4 In these chelates, the coordination from the nitrogen atom of >C=N-group leads to the formation of a five as well as a six membered ring offering increased stability to these chelates. Thus, the IR & NMR data are in concordance with the proposed structure and intramolecular chelation really exists.
Experimental Section
Bu 2 GeCI 2 (Ventron) was used after distillation under reduced pressure (113-115°/7 mm).The solvents used were dried by standard methods. Jensen's 18 method was used to synthesize the heterocyclic ß-diketones. The Schiff base derivatives of heterocyclic ß-diketones were prepared by the reaction of o-aminothiophenol with the heterocyclic ß-diketones in ethanol in 
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TMS as internal standard on a Jeol FX-90Q spectrometer and also Ί Η NMR spectra of one of the representative Schiffs bases and its corresponding organogermanium(IV) chelate are recorded at 300 MHz Brucker NMR spectrometer. All the chelates were prepared by the reaction of the disodium salt of the Schiff bases with Bu 2 GeCI 2 in benzene solution in a 1:1 molar ratio. Since the procedure followed in the synthesis of these chelates is similar, the synthesis of only one representative chelate has been described in detail.
Synthesis of [4-(2'-mercapto phenyl imino benzyl)-2,4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-onato]dibutylgermanium(IV).
0.19.g (0.82 mmol) of sodium was dissolved in -10 ml of methanol. To this, a benzene solution of 4-(2'-mercapto phenyl imino benzyl)-2,4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-one (1.16 g, 0.41 mmol) was added dropwise with constant stirring. The reaction mixture was refluxed for ~ 4 hrs. Finally, the reaction mixture was cooled and the precipitated NaCI was filtered off. After stripping off the volatile fraction, a dark green coloured solid product was obtained which was recrystallised from CHCI 3 /pet. ether mixture. % yield = 67% and m.p. = 83-85°C.
